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BAB 1 PENDAHULUAN 
1.1. LATAQ BELAXAMG 
GlobalBasi arm informasl yang ditanciai dengan perkembangall pesat teknolagi komputer 
teiah merarnbah berbaga~ aspek Midupan manusia, berbagai bidang disiplin Rmu baik 
tenritis maupun terapw telah banyak seka15 dan hampir semuanya mengwnakan 
tkomputer sebagai alat bantu. 
I 
Dunia iimu rekayasa f~n@inesring) adalah dunia yang tak bisa dipisahkan dari penggunaan 
bmpufer sebagai alat banh dakm m~mecahkan atao rnengandisa suefu masalah baik 
yang menggunakan berupa perangkat kwasnya maupun perwgkat W~aknya. 
Perangkat lunak komput:er dewasa ini Mlah banyak seliali membadkan menfaaf t,w,hwdap 
para p,eLak& di bidang rekayasa terapan datam membantu pmencmaan rekaywa desain. 
Oleh sebab itulah. di era tekncih.gi seperti sekarar~g ini pen,aiigaaa ala,t hitung 
ber'tekn~legi finggi, seperti kompufer sangat penking, Oenqan cnenqgwnakan kompurer, 
psnser perttitungan dan penggalmb,a,ran dapat lakukan dakm wwaktu singkat dengan 
tingkat kesalahan yapg sangab k e c l  Komfwhr Uni pun telah meseningkat fmgsinya figah 
hanya menqhitung saja naaun dapat pub m~nganalisa hasil hitungan. 
Komphtrrr sebagai algt hilung, nte8mbut.uhkn slaatu pwangkaf lunak atau software untuk 
:s,mjalank:an maks~rd' per~ggui\ailnn.ya Perangkat iun* fersebuf bariyak r w n y a  
sehingga haws di,pilih yang sesuai tujuannyil: hwasa ini prograwprogram komputer di 
Wdang teknik pengairan sudah deriikian h,wke.&ang am :maju. Peramcang ?tau indnyur 
cukup memasukkan data-data lapangan dan data..data. pendukung. dm selanjutnya 
program komputerlah yang kemudian mpnganalisisnya. 
Salah satu diantara program-program komputw di bidang keteknik-sipilan adalah 
program UaterCAD. Program ini merupakan prqduksi dari bestad Methods. Program 
WaterCAO irui khusus menyelesaikan masalah-nasalah perencanaan dan 


















hidra~li. KarCna znallsa j r ing in  pfmipazri air ber:sih msrqpakan suatu parmranaarl yang 
rugit.. P9ebab utama dari 'keruarifan anal~sa tersebut f,wktek pada jumlah proses trial 
and errcnr ymg harus. diakukan, JumLah trisl a,pd error $ari suatu jarhgan ibu smdiri 
sangai dipenga~vhi &&I banyakn~a komponen pada jaringan tersebut. Kcinponen- 
koer,poorn h~r5ebut anfara lain j,u,mlah s~rnpul aPau junct,t,on~, bberagamnya kebwtuh~n atau' 
:demand dan jumlah pipa. 
Sehin I ~ J ,  sesuai IYcngm perkembangan ieknolagi yang sodah dapat :$imp4 hingga. saaf 
.ini. khusuvnya cli'dang koatptttcr gafik, bask data, teknolegi krbrmasi den teknologj 
seteli'f indnraja, maka kebufuhan m@hge.n'& penyi~pgnan~, analisi. dan lpenpfian data yaq 
bers!truktur komplcks dengan jumbh besar sem,akin mendesak. Stmrktur data kompkks 
tersebu.t mancafrop baik fininis data spasial m q u n  non spasial. lRengan denikian untuh 
mngelola dala karnpleks ini. diperlukan swbu sis.tem indormasi yang sacare teFi'ntegrasi 
mrpu meogolah baik data spadal maupun damfa non spasial uecara efisien dam efektif. 
Tidkk ib saja, sistim hipun haeus cnampu menjarab dengan balk pertanpaan spasial 
mauBun wn s,pasial secara simu!,ian. Salah saru sisiem pang mnauaskan rolusi-solusi 
On,fuh mzisalah ini adalah sisfim 'informasi gwgrafi (seianjutnprt ditwlis SIG), Yl,G adatah 
swatu t&n~l,ogi baru y a y  p d 2  saat ini men&& alaf ,bantu rang sangat esensial dalam 
mayimpan dan mcnanapilkan kernbali k~n&si. kandisi d.ari sesurrgguh.mya :&ri a h  (real 
rorl,dJ dcrqan bamtuan data non spasial Iatributl dan data spasial (gpafisk . . 
UnPt~k itu penguasaan berb.agai $eraqkat (vnak kcrwute,~ yang relevan, dengaln bidang 
ilmp ~ekayasa .teinik ailalah sebctah kemutlakhh, sehi~igga ha1 hi akaii me.mberikan nilan' 
t*mb.ah hagi indlwih iifu bendiri s~bagai bek& untuk n:antinya berkecimpung dalam auhia 


















1.2. PERUPIUSAN MAS &LAM 
Oengan mengacu latar belakarig yang ads, maka dapai dirumuskan beberapa masa'la'h 
sebagai berikut : 
1. 'Peflu tibu,at suat.u ppela'fihan aplikad software WaterCAD dan GI5 untuk 
rneningkatkan iretcrangilan mahasiswa dai.am menydesaikan 'malsalah-masalah yang 
berhubung.ao dPngan perencanaan clan genpptimaiisasian jarittgan pipa air bwsih. 
baik untuk air minllm maupon untuk lcepeP,tuan hidrant dan juga Pemek.m. 
2. Mem'krikan kemudah~n hagi peseta pe!atkan dalam mrinakami permghat lunah 
WterCAD dan SIG beserta perangka4 ,Cun&nya (Plrc'lriew :GIs 3.2 'an PC Arfiflnfo 



















TUJUAN DAN MANFAAT 
2.1. TUIUAN KEGIATM 
Tujuan dar~ prugram pelatihan apl~kasi software Watercad dan GI5 untuk me~dukung 
mata kuliah sijtem jaringan flip4 dan pemetaan bagi wahasisva tidak mampu. yaitu untuk 
menirigka+kan keteranpilan mahasiswa dalam menyelesaikan masalah-masalah yang 
beshubungan dengqn pefencarraan dan pengoptiwalisasian jarimgan pipa air bnrsih. bdik 
untuk air minum maupun untuk keperluan hidranb dan juga Pemetaan. 
2.2. MANFAAT KEGlATAN 
Manfaat yang diharapka~n dari kegiatan pelatihan aplkasi software Watercad dan GIs 
untuk mendukung mata kuliah sistern jaringan pipa dan pemgtaan bagi mahasiswa Hdak 
mampu, yaitu : 
1. meningka.tkan kemampuan mahariswa dalam h d  software aptfkasi keteknikan. 



















METODOLOGI PELAKSANAAN KEGlATAN 
1 >,lnde pclaksanaa,o program petat-ihan aplikasi saftware M.atersad dan GIS uh$& 
,J,,llnltdu'lsung mata kuliah sisfem jaringan pipa dan peme,taan bargi mafiasirwa tidak mamy 
I ,,,r.,tkir~ dari beberapa pendekska~,, yaitu : 
I Penyusunan buku manua! pelstihah aplikasi $of twan Watercad dan 515 
A. Program Watercad 
a) Pengenalan program Watercad 
'b) Irrstala-si 
C I  proses pe,m,buatan siwlasi jaringan pipa 
d l  Penghitwgan dan analisa jMingan uipa 
e) t?~.#el hamponen-k,oBmp@nen jxingan :pipa 
f l  R~modelan tifEk simput 
I .mgl Kebutuhan air bersih 
hl Pernodelan janingan pipi dan aksesortmya 
i) Ponyelesaiam terb'agai masarn permasatahan dalam jarhgan disfribusi air. 
8. Aplikasi ,615 
a) 'K,pnsep Sistim Informasi Geografi 
bi Pen~opetasi-Jh perang&af lunak ArrView [its 3.2 &an PC Arci!lnfo. 3.5 
?Je.(,aksanaken pb&ih'ait apUk@i software Wafercad dan 615 




















4.1. TEMPAT Ofit4 WdKTU 
Tempat yang Ngunakan unfuk rnenydengardtan pel,atihan aNikasi software Watercad 
dan GI$ un8fuk mendtiku,ng mata kuli,dh s,is'tem jaringan pfpa dan peolefaan bagh mdhpsisva 
tid'ak mampu adalah dl Labaratorium Komputer Jur@,an Teknik Pengakan Fakulfies Teksilk 
Univ.e,rsitas Brm'jaya, 
Sedangkan waktu peiaksanaan pelafihan aplikasi software Watercad dan GIs untuk 
mendukung mate kuliah sistem jaringan pipa dan peme'taan bagi mahasiswa tidak mampu 
adalah 21 -31 Agustus 2006. 
4.2. PENYAJI 
Terdapat 3 penyaji dalam kegiatan pelatihan aplikasi software Watwrad dan GIs untuk 
mendukung mata kuliah &stern jaringan pipa dan pemetailn bagi mahasiswa tidak mampu 
ini, yaitu : 
1. Ir. H Suwanto Marsudi : Teori dasar sistem jar. pipa dan pemetaan 
2. Ir. Pitojo Tri Juwono. MT : Teori dasar sistem jar. pipa dan pemetaan 
3. Kwardiniya Andawaningtyas, S.Si., M.Si : Teori dasar Pemrograman Komputer 
4. Runi Asmaranto, ST., MT : Ap'likasi GIs 
5. Dr. Erry Suhartanta, ST., MT : Apllkai &IS 
6. Riyamto Haribowo, ST., MT : Aplfkasi Watercad 
4.3. PESERTA PEILATIHAN 
Peserta kegiatan pelatihan apllkasl software Watertad dan GIs untuk mendukung nata 
kuliah sistem jaringan pipa dan pemetaab~ bagi mahasiswa Yidak mampu, Qerdri dari : 
f. 10 Orang Pengurus Himpunan Mahasiswa Pengai-an 


















Pe4e~t.a pelatihm aplik.asi software Watercad dan GIS untuk mendukung mata kuliah, 
sistem jarbgari pipa dam pemetaah b3gi mahasiswa Fidak m:ampu. .ditentt&an bwdasarkan 
kriteria yaw. telah ditentuka,n ol'eh Himpunan Mahasisua 'maifan, rang diharapkan, 
setelah seLesai mengik~tti pelatihan pdra perserta dapat inenjadi tentor, m,inirnd bagi 
.&an-rekan,nya. 
4.3. WATER1 PELATMAN 
Hater) k~giatan pblatban aptikasi software Watercad dan CjlS tmtuk rnendukung mata 



















BAB 5 PENUTUP 
Darl hasik dan evaluasl keglatan pdatihan aplikasi $&+ware Watercad dan GIS untuk 
mendirkung mata kuliah sisfem jaringan pipa dan pmetaan bagi mahariswa tidak mampu. 
rlapat l t a r i k  Cesimpulan bahwa hegiatan ini sangat bermamfaat bagi mahariswa, KegiaYan 
semacam ini sepatutnya dapat berlangsung secara berkelanjutqn dengan jumlah peserta 
yang !ebih athnqkatkan dan aplikas~ satware yang lain, KendaZa utama yang ahadapi 
&lam kegtatan ini pada umunmya tidah ada yang bararti, namun faktor acggaran, tenaga 
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Quick Start: Lessons 
The putpose of C b p c r ? r  3 is tc jmvide atp-by-slep lwnbl, in a&r to give you hands-on exptriewc 
with many of the fcshues and capsbilities of WpteSAD. The detailed I u s w ~  will BM&~ you in suing 
started with tile exploration uld we of the oothwn. Before pmc&g with the Ilossonr, hoWcr, it is a 
good idca tq run through the brief online hllorial; accessed ftom tlr Help mu Thew intcractivi: 
tutorials will take you rapidly through overdews of key pagan Features. 
Another way to baame q e d  aria W a t d W 3  is to run ml e x p i m a t  with thc iacludcd sample 
files: located in ihL-Hahn*diWt~&mptc d d r v .  Remember. yw can rigbtclick ox n m  the FJ key 
- 
tp access the contrxt~msitive online ~ e i p  at any ti&. 
Lesson I - Constructing a Pletwork and Performing a Steady- 
State Analysis 
WstGrCAD is an extremely clficiont tor1 for laying out a wntcr distr3ution network It h easy to prepare 
a scllemarje or scaled model ud itu WalcCU)  ukc u r e  oftI-e link-node cunrectivity. 
!n constructing a distributirnr n c l w k  for rhiJ ken.  you do not need to be m e d  with aasigniwj 
kbcls to pipes ad nodes, bccaurt WatcaCAD will mima labels a\ttenwiu~lly. W h  omsting a 
schematic drawin$, pipe Im@s are ccrtcnd manually. In a sealrd &wing. pipe kngtbs are 
arrprnatiolly caicuhtcd from thc position of  the  pipe^' bends acd sta6 a+ld stop nodcs on the drawing 
pane. 
I Q  thrs la.son. you will create and ana!yzc the n a t w k  shown below. Voa wit1 use a scaled br:kground 



















1. Doubleclick the WatcrCAD desktop imn to st* W m W  Srr.~d-Alone. If the & W&om m Wr(trCYD dialog appears, m k t  ibs C b  bunow. 
2. Open tbc Global Oprto~~r tab, sccesstd fiwn the T0olsX)ptbns pull-don menu. 
S k  wc vill PC working h SI mimila, clicrk rho lJnit S%atem rddm box. and seltct 
Syrtea InterarHmd. Click OK. 
3. Sclcct PfkWew &om dw pullQown m. Click Mo orhm asked if you went to save 
W ?rEucronc pnlfcck 
4. h Ib. G m t c  Projtn File A, dialog. duubledtck the 'l.tsci1' foIdcc, ma the A k  
'MyLeaw1.W fbr yout project, and cltck Save. Tbe Project Setup W h r d  
vi opm. 
t k c ~ d a k t o p i c o l l w s u r r W * t e r C A D f o r ~ . D p c n t h c  
~ ~ ~ * , r n r r s o l ~ T o ~ h ~ s p n l ~ ~ I l r  mr 
will be mrkkg in St mPs, click UIC Wait System s c l ~  box, and select System 


















2. S&& FIIe\Open ham the ~ , - d m ~ ~  nlcnu. Wan pFollaptc4 do eor ~ a v e  ~ b a n g ~ ~  la 
t h c n a s e n t e .  I f t h c ~ l ~ d i d u g ~ ~ t ~ ~ 3 .  OWds%&thC 
h i h c g f f i r e y .  ~ t t n ~ d p a n p t , ~ R k a d h . p L h e k a r k e y b  
a a d ~ t a c b c ~ r a d f h t r c M s r a ~ M h r e o f 1 .  Salo~tRIMOpc~fterathe 
pulldown wenu agnia, and w net rm io iba owmot hwh3g. W e  that @hc 
ale& variable watroIs vbGlha romt AntoCAD conmads appear a6 dialogs or 
simply nt tt* commPnd $n?mp. 
3 Selecl ihs mcicaing AutoCAb fik 'tcsaonld.v$' Ihm ttle W I r c W  folder. With 
Ulc mawtng open. selcd ftPUave As the @&m mnv. tn thc Save 
Drrwbg A4 dialog, &ubleclick Ek. 'Lcrsoo' folder, rmm the hlensme 
'MyLesmnl.duug' ar:d dick Save M sarz't8c fiic in your \WbcU.eSson dhtosy 
4. Notw, select bhe b y o u t  EkmenU tQOl in the WatcrCAD tool4w. Then, move 
the nvsor on& the drawingl p a  and rightcclick to W i d  R-ok from tlu Bup-up 
m u  Click che q~roximm kwkw~ af mmrmir R-l ( s c c & a ~ a b o v t ~ .  Vou wilt 
be prompted to .uf I@ Eha &cet Click Yes lo opn, the Project Wnp Wizard. 
5, la the Praje~S S- wlz.* title tBc prO&Ot '~@II 1 - Smt~ ibdsig' atld olick the 
bunan. 
1 
6. Choose your &ired d u g s  For this ltrson, ucic tbc pragma dc&& vaiau. CXick tba Nszt buum. 
7, Skct the Scaled d m  won lowed under Wc f k t w l ~ ,  8alt Set d s  briwntd wile t~ 1 
mm = 4000 mm, wd the v d d  seal6 to I nnn 400 om. Sand-Mene wen cnly: Scfcct fhe 
Browse bunon nexi rt 0 Bac)yaund PI*n.w bax. Sslect 'Lc~sonl dxf &~n k 'ks.mn' f&d@r 
and hrkk O w .  All w: miok thc Nrrt Wtm Eo c!mIhw. 
8. The elcmcnt prototype b u n o ~  allow you Io &I default vrlw br wch eknuA iyp. Wc wili use tl~e 
default prototype values iR chis lesson, so click the Flnlrbcd bulton. 
Users in AaloCAD mode have abngy campitted thc Bnkw, a d  sbonkf ts step 
(2)- 
1. To draw the hctctmIzed wttr dibucim n e w &  shows prwi&, seI& the Pipe I ~ y 6 u t  ool 
~ i t $ r m L . t m j ~  - - L . r p r r r . k d n w h g p r . . I l f i g b t ~ l i & ~ r * a  
R - O ~  - - Qi& the qpnbmte loostion of resew& RS (See the 
&ldg water D i a t r i i  NctpqrL &agar). 
2. Next. mow the cursor to ths loutioc) of pump P-I. Right- and aelsxt Pump W the popup 
menu. Click to plrct it. PI- juaetion I-I by ri@-clickin$, nlscping Jaartfoa h m  the *up 
mnq and diking &a appmprkb locotioaL 
3. Pmxad with laying aut tbs d by p- j d w  3-2, J-3, 4 J4. C10a chc loop by 




































To access an element's diabg in Suad-Alone mode. simply dombic-clii the &amt with the emor. In 
AmIoCAD, first click \he Wrtt tool on the toolbar, thcm click fhe clement wbwc aWibutcs you wish to 
'modify. 
1. O p n  the Remvdr Witor fOT reftrvnir R-I, aad dec4 the General tab. Mter the hydraulic grade 
line elevation &em the following Reserwir Data table. 
Reservdr Data 
2. click the dUp& (...) kttlon neat m the Zona f& Tbtr & apens the h e  Manrgu. Click 
Add,thsnansraisbdfa*henewpnsnaczoae,-tionW. ClickOK,andOKagainto 
exi~  the Zane Manager. 
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4. Ogcn tht Tank EdlSer for tank T-1. Wtu the be &am fhe t1Me that follow. Leave the cthn 
paramctm set fa lhelr &kt vahw. Click OK to exit ihe dialog. 
Tank Dala 
S Open the Pump Editor for pump PMP-I. Select Standard (3 Point) From the Pump Type lis: box. 
Enter the pump elevatic3 and the discharge curve as gi* in the Pump Data tables helmv; howe\.e:. 
beforr entering ihe fim discharge valce (3800 Wnin), make m e  to change the dischaqe units from 
n'indn 40 L'rnin Do this by rightshcking in ihc Design Discharge box, selecting Design 
Propertles. and selecting Umin from the Units list box. Also, notice tbe pump has an upstream pipe 
and a downstream pipc to dcfine the direction. If Ute pump is ever going irt the wong dimtion. 
simply click the Revene bunon to change it. In this example. the upstream pipc should be P-1, and 
the downstream pipe should be P-2. Click OK to exit the dialog. 
Pump Data 
6. Enter the Valve Edltor for valve PRV-I. Use tbe infomtian given in the PRV Data table below. 
Leave !he other pammKrB set to their d&uX mks. Click OK to exit the dialog. 
PRV Data 
7. Enter the data far the junaione as out l id in the following Junction Node Datatable However. 
before atesing the demand data, 1ight-cli~k in the Dnarnd wluam, and select Demand Propcrtfcr 
from the pogup nmu. From the Unib list bor, s l e *  Umln and click OK Leave aIl.other fields 


















3 - Quick Strrt Lessons - -- -. 
Junction Node Data 
8. Fiffi:ly, you nwd &a speoity usadefined leilgtlu: for p i m  P-I. P-7, P-8, P-9 and P-10, since the 
reservoir, tank. PRV, and nodes J-5 and J-6 ire only shown in approximabe l d o n s .  Select pipe P- 
I m optn the F$e Eater. Click the box la&M User Defined Length to aGtivlte this fcmro. 
Then, en:= a d u e  of .Ol m in tbe Lcn&h fieid Because yar an using thc rrravoir aad pump m 
simulate the d o n  m the hckn distribution ays(un, you want t i d o f a  &KW~ this pipe to be 
negligible. 7%- the length is vay mall and the diamctar will be large. Repeat this procedm 
for pipes P-7. P-8. P-9 and P-10, &ng the wer-dcfmcd lag& in the table below. 
Pipe Data 
lt$ohmock&&rraogltesdatrfosninrilar~irr1.bu~rtorm,nrhattnntoiadivid'illy 
open a dirrlcig f a  rrr elancnt, onts thc dau into (hs d i i  and Una scka tbe aat elanent Usink 
tabular~yw~cn~tbehedafspyM,wourld~arWiato-'l- 
I .  ToscnesstbeakrlYnpat,eliclrdrcT8bulrrRcperflbucton 
2. click the p~pc Report and cliclr OK. NO& t~ tbs wfritc field us e&Wa, W $m ye1W fields 
ww+ Tht pipsmymtkia.Iph-ordaisthca51s. ToroatbstrMcbypiBcbbl, 


















3. For each of the ten pipes, &tr thc seetiow sise and the pipe mtrkal as mlincd m the Pipe P a t ~  
table rbove. Notice tlmt @he C vahes for (hc pipes will be autcdcai& rsi@ to p m t  values 
based on t l~e  mtaht, homtr, them values cwld be-dified if a dit&ent oaeffiaient wen 
required. 
4. h c s l w  otha data set to :heir &fault valueg Click the Close button to exit the table when you are 
iiishcd. 
1. Click the GO button lo bs@ up thc Cakblatio~~ dialog Make sure that the Calculation Type iS 
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2. Click the GO button on the dialog to analyze tile model. When aleulauons are cw;p1cted, a 
Re6uIts mport h displayed. 
3. The ilaults tab dilelays a summy of modd rsulla. Swall the sunrmary to ge~ an idea of 
the results that a n  given. Thm should be n grrcn light drap1aye.d on UIG R~esatlB Elb of the dialog. 
You rxn quickly lcll if &arc wm wmhgu 01. failures ~ 4 t h  a gtane+ a4 the l*t. A green light 
tndicatas uu wamiags or .'ailwcs, a y;llow li$t indicatts wa~aiRgs, a l e  a md light indica'ss 
problems. 
4.  Click C l w  * you ac done. A h  r model run, dl the crloulrted fields in &logs end tabular 
reports will djaphy d l s .  S& Lesson 4 for lnovPviaw of ihe ourput options amihble. 
Lesson Q - Extended Period Simulation 
Tlrir Lesson wiH illwtrUa how ~~ ean mdsl  thc khnvior of r was diut~iht ian  through 
lirnc using im extend4 (d sirn~tatiwi (EPS). An EPS a n  bc ah~ducItd tat any duntion sprxiticd by 
the user. System conditiaa, ue campuled o m  the &vcn drvrlion at r p d k d  tima iacmmt.  Som 
of the tp?s of sy6tm beha* tbt  un be anal* using u, BPS mduda baw PrJt kvch fluctuate, 
when p u p s  arc running, whether valves an opcn or closed, and bow dmmdu c h g e  ?koughout the 
day. 
This lesson is based on the project w t e d  in Le~ton -1. If you haw. not wmplctcd Lesson I .  tlion opcn 
the projeat ' L c s ~ o n 2 . 4 '  (L,cs.wnZdwg in Lhc AuloCAD vcrsian) fron ihc Win- Jirwtury. I T  


















dRcr yo?; ha\% opened tbe file, select FllrSave .b h r n  the iwll-daun mcm. T>pt &c fi?coat:~e 
'MyLesson2' and dick Smve. Select iritflreject Ssrmn~ry, and change the Project Title to 'Lmson 2 
- Erhlldcd Period Smulation'. CSck OK. 
Water demand in * disnibulion system h t u a t a  ova time. PO@ exampie, nsidmtial wsrer usa en a 
typical weekday is higher ctm average in Eh. m i ~ g  bGfm p p k  go to wrork,& is u~uafly idghest m 
the evening w h e ~  x+si;entr ua pqarhg dinner, wvhing cbUlc*, &. This vaiation in dcnmnd ever 
tic* can bc modc!d using demand pattern. Dcmsnd pnttanr are simply w l l i p l i e ~  thpl vary wirh time 
and arc app!icd to a gwn base demand, most typiully the avcra@ daily d6Wd.  
In ihi8 izssorr, you d l  tic dividiag the single ' F i d  aemands h orh junction in Lesson I into 
two individual dema8ds with ditnrenl deinmd p"ems. One d fmd p a a m  will be crealed For 
residential use, and rncthdr for commsrcial use. You win enter denad  ~RRLPMS 81 the junction nodes 
through rhc Junction Eclimitors. 
1 .  Opon the editor for J d w  J-I and sclcct the Demnd tab. By dahk the demand pattern is set to 
'Fixed.' In the DHnmds &.c, leave che (ksl rour Set la hiid, and ael the bascline laed lo 23 
Wmir Cliok the wmeajmnd'ing cd? ia r3rc P ~ t l a a  c w  md tbe dliprtt (...) button hat 
appears. This d o n  qem fh Pattern Mannger.'Click ihe Add buitm to emate a new yonem foi 
;hiis nwdcl. 
2. L the F.dlern &lo& enter Un QMW ResWen(i.1 in (&: k...bd tieM. kayo tb start nme to 0.0 
(midnight) and wt the Stnrtlng Mrltipliv to 0.5. 2iidcr Form& rekct tbc radio bunon labeled 
Stqmbe. The mu* demand pattrrn will have multi@ias thrr mmdn coPotant watil the nexr 
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3. In the P&tt~m tabla, a4.a t h e & ~ ~  eM)n!ultipUus h r n  Ihk table &at ~ ~ I o Y M .  Click OK v * e ~  y4ul 
am finisbed to return to &a Pettern Mlliager. 
Resldentlal Pattern Data 
I  'am start I ~wt t ip td (  
4. mile an are in &a Pat&n klaaager, we will p rhad and wuu, r pwxn for commercial 
dunaadE Sdu3 the &MU huUm d ad a r m  tabolrd CmnmcmhL hrvitla a Start Time of 
B.0 and rr S w a g  Multiplier of 0.4. Enter the data below into the P a m  table.-This partcm will 
also be st~pwis(:. Click OK when you w f~nisSled m rehn, to U I ~  Pwem Manager. 
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2. ~ t h s m o d t 1 n r o r , b ~ U $ h c o a t b e R a w l h t s b i ~ t c a t h s t ~ s n w ~ y w m i a g s f o r  
the d y d s  and WatnChD w sble to ccmpute a balsnad SOW tol. tBe distdbution nefwork. 
Click the' Close butlrm. 
3. You can view raultr by mpening indiviW element dialog boxes, clicking tho Report button to 
gemrrfe &ailed npm md gqphs for the individual cl- ol mn as through outpa tables, 
coloreoding pmfiliag, contotring, and rnnotMion. For example, open the Vabt Editor for the 
PRV and dick ihe Report hmn. Select Detriied Repart &om che menu Scroll and psge through 
the report to view the Calcueulsted Results Summary. Notice that the PRV is thmctling. except for 
hours 18 lo 20, wkca (he fire occurs a d  the domstrcam prwurc atting can no lmga tw 
maintained. Sa Lesson 5 on nspcrting rc~ulfs fwmore inf-O~L 
Save this project &Tons proceeding to Lesson 3. 
Lesson 3 - Scenario Management 
One of W&rCAD"s m y  and vmratiEe prr(iect teob t Scemb MMpgm?mt. Scenarios 
allew YO(! to m1cUlat~ multjpie 'Whaf $?" aiw;onn in r single praject fib. YOU m y  ~ & h  to tr). SWml 
deriQns and compu~ tht rmutta, or ra niotisg sptma cevsnl difbmt durusad 
alternatives asld 6ampm &c msutirng sy+tcm p ~ g g ~ r ~ .  A sr& is a mt of uha\ativm, w1lik 
rlZcrnatives are ~mups of a m a t  moUd dalk Both scsnariea and ahmitives un ksed oa a puenwehiid 
relationship whar. a chilcl ranv io  or allcmptive inhcrict &la Cmn the p8td  s d  a a i t d v t .  
In lh$ono I md 2, p cm&wld che W ~ W  distribution Rct.lroclr, d d b d  ths ~ h ~ t d s t i o r  of the 
various elements, sataad dam& and demwl potlanr, a d  plhd e~atcndod 
 mul la ti om. h ahir laaoa, yeu will set up the d w  nwkd to tctr tbw "R"?# ~sihlet ions for cbur 
water d i s m i n  lyM& These "Wka~ Ij7" dt&bn~ Will imlw EhPnejgS ~ U W ~ Y  and pipe sizcs. A1 



















Chapter 3 - Qukk Start 
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This leason is based on the p o j e  c~~?attc; in Lms-~ 2. If you mmpled Lewon 2, open the pmjffit p u  
cnawd prcviwsty, Mylason2 in the W t r e m  directory. Olhenvisc, o p  thc fre called 
ksson3.Mmd (leso&.dwg in 'h AumCAD ~ersioa). 
Aftsr you hrw apsad rhr mee selo* FIbSave A# &an the putrdewu axom. Typo the A h n m  
'MyLaaroaJ' md cllck 8avc ScW Flle\Pro$& Snmnuy, and cbngp cba Prom Title tb 'larron 3 
-Scenario Msnagrmml'. C .  OK. 
First. you peed to dct up thC requimd data seb, r r  Altcmati\.cs. An A i t d r c  is a p u p  of data that 
des;;:bra a specifa pan of tht d l .  Tlvre zn ran  Allcnrtive p: Physical, Dmmd, lnitiai 
Settings, Opcrntional, Age. Cknst!rocn8. Tnoe. Him NOW. Cjst, and Uses Data. In this exampk. you 
nccd to sc! up a diRixmr Physical or Dcmnd Alternative for each design trial you want to cvirluate. 
Each Alt403?iw krill contain difrkrmt pipe $kc or dcmund date. 
in WatuCAD, we create families of Altemstivca frcm Base A l t m m t i ~ .  Basc Alternatives are 
Alternatives hl do 1104 inhait data i)wn any &or ALtcatative. Child Akaiativui un be mated fror,~ 
the Bass Alhmbtivc. A CiiM N t e r d v c  id& the c h e ~ ~ ~ t i a ,  of its Pbmnt. but specific data can 
be ovaricldm 3 be local to @e Child. A Child Allamative can, in hun, be chc Pannt of another 
Alls~nati*~. 
1. Sdr* ~ l ~ ~ ~ A I E e ~ e s  h m  the pululldorm menu. SEW the Dunasd tab h n  the top of the 
dinleg. Cumdlyly. thnr is ady oc- Demand Alternative lialod. The Bass-Dnnsnd Atternaove 
:oohim the d&nads for the cerrcat dntribution sptem. 
2. YW can chap the dafeult '&sbAvm&? Daily' k n d  nsrae t~ be man dsscriptive. Click the 
Rename hRon, rad m'er the new m e .  .Average Daily with 2000 Vrnk Fi Flow'. 
3. You would l i  to add a CloiId of the lhse -Mds  Altsmativc kaawe the m AIrernative will 
inherit FnoPt dam Zhtn, you m h l l y  Chpage tbc dsta ttDLt yoo Mnt to di&. You will modiQ 
the existing d c d  &ta by inenasing the hc flow cornpmmt at node 1-6 born 2000 lhnin to 4QOQ 
Vmin. Qict Ifr: Add CbWd buteoR and cntn Ulh mame '4QOa Umin Fire Row' for che new 
~ ~ l e m n t i ~ ~  md d i c ~  aK 
1. The D m a d  ~ d v t  Edf or far the new Altemtk will &owing ngu the data that was 
inbaited &am 6w Pamt Altemrtivc. Nocics Qe Lm at chs boaow &&bias tb check b o w .  As 
h k e y k e y d J i . y o w d t u i s i ~ h & d  l f ~ ~ r n y P ~ a f d ~ r a . h e c h e c k b o x w i l l  



















5.  C W  UI tbe Demand &munary efulumo far no& J 4 .  A buaon appomr. CU& Zhis buthon to opeu 
the Dmmmd &la fa th4, nods. Cblge the 2000 Wmin fin aernand to 4000 Vdn, and click OK. 
Clidc Clore to exit the Albulutive Edfiur and return to the AAlrnaUves Managu, and Close again 
tosxitbrdrtothedrawingpant. 
Altemativcs .n: *e bc5tding htDdr of a Scenario. A Scenarin is a set of one of each of the tea types of 
Alternatives, plug ail of the w h W o n  iufomwtion needed lo sdve a model. 
Jun as there a n  Rase, Parent, and Chiid Altcmslivcs, &re are also W Parent, and Child %easriws. 
TI= d i t f ~ ~ r  is ;it instead of hhcriliqg d l  data, SCGDU~OS inherit st48 of ALILmtiw. TO change 
the new Scenario, change ow or mme of the new Scrnario's Alternatives. For &is lessm, we wit1 create 
a nc3m Scenriio for each ditfcnart set of condilini,~ .ut aecd to evaluate. 
1. Selec! Anatys'MehnPricJs h m  thz puildo.m maw. You an: IIDW in zhc Seentrio Manager. 
, Thcre is rrlu~ys a dcWt Bast Sckaar;o *&at is comprised of lhcl ten burc Altanrrivts iistcd in the 
risht pane. The lee pene ~f the che*rio Mauqer wn* a l i t  of llrc &eccnarjos. Only the Base is 
availabk initially, beuw we haw nof created any mw Scenarios. 
2. You should firs! r:mne the Base Senmrio as something more descriptive. CGck the keaaria 
Maavgement button 4 sekt R a u a c  fm the putjdown maw. 'lk M o  name in the lctl 
pa* will bccclm dibble. I ype in a descriptive mrm ror the Scenario, such u '2000 k i n ,  3-hour 
Fire Flow r l-6 (EPS)' and then p ~ s s  tht Enter kc). 
3. Now, you will mate  a Child S d o  fFom our existi% E m  SoaaPio, to imxpnata our new 
Demand Ahm!!vc. Click the Scenario Mmnsgameat menu bdkm, and dsCI Ad$\Chlld 
Seemarb fran tBc nuau. Type in a Seertario name of '4OaO llmin Pirc Row at Jd (EPS)' and olick 
OK. A Jiug for h e  new Scenario appears list* the Altemathw as i"nhcrikd from the Base 
Scenario. 
4, Your new ChiM Searado initia4ly cotmists of the gnmc A I t c m a t i ~  a6 its Pusrrt M o ,  except the 
Demand Allamative &auld k &e MW Alternative you mated. '4900 Vmin Rw*. Chack the 
box MX: m Demand. A  leeti ti on bOx for %is Akernetive appears. Click bhe box, a d  selscl Ihc 
new Altemdw &om the lia. fhe ne* Alternative is no longer W t e d  ihc Pumt, but is 






















1. You arc go* to &'& both of ?be SlrrmriQn sit tbe same ti* usir.g the Bat& Run -1. Click 
r)ls Batah Ram bum ao ibe left d& ofche Bnonrb M m e m  M.log. Cbwk the boxes next to 
both scmariob, and then click the Batch brrtcw Click Yes at the prompt to run the batch for two 
Stodos. WBan lhcy haw. finished tempting. click OK. 
2. You can see the mub for mch Sc&o by Mghligbting it in the Scad list C!i& the Results 
tab at ~ h b  top right in che dialog box to see the $e.leet@ci Socnano's m!b. We csn w h t  the 
Scenarios are difFmnl, but what ~11actEy is diflcrent abobt Ulm? We will use the Sceqario 
Comp.rkoc teal to comp~ra the multt. Click dm Scenrrlp CompariPen bunon to start the 
Anuoiaha uapnrbon Wizard. Selffit the '2000 Vmin, 3-hour Fire Flow m L6 (3%)' Scenario 
in the first list trcx and ckc '4000 Wnm Fi Flowat J-6 (&1S)' m the second list box. Click the Next 
bittin. 
3. We will eompefc the r d t u  for pno~una rt the jwtions aad wlwitics in the pipes. so click &i. 
check boxes ntxt to Prrrntlrc Junction and Resrure Pipe, and tbca dl i  Wat 
4. Seleel Preraum fram tbe list box under the Attributes column for Prwmrm J a d o n  Annatation. 
Edit the mhy ia mt Mask c o w  by &king the 3abcl iiamc, so thnl only the pressure and unii 
vat%&& (%v .An) rrmain Click Next. 
5 Mtr? Velodty from tbt list box unCcr !he Attribwtea c o b  f a  Prcsrars Piqc Annowtien. 
Again, yo13 caa edit tbe W in the Ma& column. Click Nfn. Check tu rnakesurc your a~ata6icn 
is correct, and rhaa click Finkbad. 
6. A plan view Ofthe system ~ t h  annotation displayirrg the diffe- bGhMen the tw Scenarios wJ1l 
appear. To better view the &ta, maximize the wirvdcw and we the he buttons &om the upper 
tooihr to look at difhnl wo of tbe d l .  The dlfPereaee Mwmn the two is found by 
subtracting ScaYrio 1 troRl Seh4ario 2. For trample. a y  Sccmh 1 L a pmme of 50 kPa at a 
j u n c t i o h & Q M U i O ~ ~ i C h ~ ~ 8 ~ l l ~ ~ & o , b O a ~ O f q S W a d k ~  
junction. Cmparin# that prrzsurrr fm Sccw?io 1 mad urd 2 Z d t  in amwintion 
stating r din- of -5 Wa Whcm yw brre mom thrn hvo a c e  yoa ocm select diffcnnt 
combinations of the seenab fmm tbe two li boxa 8nd dlck the ITpdate button to view thc 
differences between the Wo. Ym c d d  also Click tht Ant. tfpbte c h k  box a d  tbe diBsrcncca 
will au&eally updrte anry lime yolr change the camhination ofsc&o8 and time iacnimnrrs 


















5. Cl~adc the Auto UQdde hox and use the VCR-styls burtons to scrA1 through Werent 
Look at thc d i h n e c  in prmms at jmehn 1-6 during thr; tiGE flow (berweoa 18 nad 21 burs). 
There is a vuy large prrsarc bop Jue ta thc sub&m.tial inwasr: in d d  In rbe llext part of this 
lesson, w-a will look sr rararios torcduee hie dcemase in prmutc. 
Part 4 - PtpicaI &rnatk 
You necd to fu&u Qcruniac wb.1 is going on in the #ystan a) ti rcsuit of tie tk, flow, *nd find sclmions 
to any p~obkms that might hawe misen in the aemwk .d a molt Y m  enri d e w  wput tables to 
quickly soe what the prcac~ucr a d  vc~ocities a n  uitbin the system, and mate new AltEmatives and 
Scenarios to capfm yburmodificatians. 
I Click the Close b u m  lo exit the Sfeumrkt Cam9.rison Windaw. Click Close again to &t & 
$ccnario Manager and ~ h u R  to the dmwing pane. 
2. Select tbe Tabular Reports ~WSP frOm the 1001h. Hi&hlight Jlunrtion Repolt in rhe hi, md 
c:ick OK Select '4000 Umin Fin Flow at J-6 (EPW in ths Seenarlo list bo& and mt the T i m  to 
18.00. hr. Most of the syshm pccswes look a q b b l o  at t1Cs time iclcnment; howw, the pressure 
at 3-6 is achrally aegsdvc 
3. Click the Opttone button .ad sek* Table M8nae.r Rom the mmu. HigNigbt P i p  Repart, Pnd 
click OK. In the Pipa Report lahk mticc h i  the headlass gfiditnt for pipes P-8 and P-9 are 
significantly bigher s8u, in the r t ~  cF !% syatwr. WE can rejslfe the headlo16 @em by 
i n m m g  the sizes ofthesc pipes, 71wr p n w m  .at 3-6 should inetesse aa a C(I-. 
4. Cliek Close to cuit tbc tab!?. We will creak r new h a &  having a nnv P&piul Al?anetivc with 
rhe pipe Siaes tk P-8 and F-9 -9 is 200 nun. Sdlm A n a l y s i ~ e ~  @om Ute p W o w  
mmu, Highlight '4r30 h d n  F i i  Flow at M (EPS)' in ihe list of Smnarios, click dik Scenario 
Manayemmt Won, and seleut Add'.Chlld k n a r i o  fbm the mum. 
5. Name Be anv Scenario 'P-8 a d  P-9 Set ta 2133 nun'. and c l i  OK. 
6. Under the AlOernaLivq tab of the Scends dial* cheek ths box for Ry&.rl. CEick the dwis 
(...I bumn to open t8e Wwhl PmperW Altemliwa dialog. Clii* tha Add Child bullon, snd 
name the new Altcraativa 'Pa and P-9 Set ta MO nya'. Wick OK. 
I. Under rhe Pipe tab fw lAL A b t i v e ,  change h e  pipe s i z e  in tho table Tor pipes F-S md P-9 from 
l SO nun to 208 d ' i  the Ae buttun to wit the edit% and click Chne again to exit the 


















8. Sesct the new F%ysFml Ahtmrtiw mmlbe iirr hon tar the wmriQ, and ~lick Cloac to r~:mm to tile 
Scemdo Menagw. S&@i Btel, Run a nnr 8he n d l .  "Pwn off chc c h d  brt for th: fim two 
scenarios, and hum on thq W k  bOX 4in  (Pipw P-8 &ad P-9 Scl 10 200 mn~'. Clidc Btcch .md SCIIXL 
l ' e $ ' a r ( o . o e n f c n n & r c u r ( h c ~  ClickOKWtrnrthcwsiseonrp~. 
9. Clsr the hrau la  M~maatr a d  ium m Uu &wing puwr. S c M  a Tabular R~portr button 
horn die kmbr. ud own the J a n c t h  Re$&. In the Scarario lial box, adsc lhe new Scmario. 
mad cxrrnine cb; p&a a: 14 for 18, 19; and 20 hours. The p r w u m  for lhis node arc now at 
F . ~ C  k b .
lP you would tikc to is;m m w  h u l  lhe var lm q@5ults prcsfmntian methods awilalle in WuterCAD. 
lee Lesson 4. 
Close the open dielogs and *L% this prajeet bhve pooccdin~ with Lczwn 4. Rtponing Results 
1 Lesson 4 - Reporbing ~Resuits: 
An important fc1(mc in dl water distrknion modeling s o h ' c  is tbe ability to p m n t  results clariy. 
Thu lusm outlina sewn1 of W.tuCADk reporting fratwca, including: 
Tabular Repam (RuT~bIes), Tor viewing, whiting, and prtmmtiou of s a W  dm and dements 
in a tabular fomt.  
Prolik, to gmphderlly drow. in a profile view, how a stlcred ana8m. such 8s hyddir  grade, 
vhrja a h g  m iatc~censrscnd &a of piper. 
Cotctooring, b L I ~  how a selected attribute, such as prws~n. VPFjlO thlowg$OUt U1t dinflb~ltion 
sys:tlR 
e Rletneal Abuotatien, tix ddynemiC preaemation of the vrIw ef cwn-scld vuiablcr in the plan 
view. 
* Cplor CBdiag, M i  (IUW wtm BRsed on ranges obvadm to ehmanta in iht phn view. CoIw 
mding is uadd in pwfomkg quick d i i t i c r  on tlx MW&G 
Forthis hen. yw win trse thEmitxnbwneasrCn 3, m d  ~.'h@iamd'in tk\Vtr&Lwwn 
directory. If yau did wt c o q h  Lesson 3, ya m3 w the fde basWdrred &$aod.dwg in 
AY(aCkD. hWor )etr have opened the lik. %lee! ErWeWve Aa Sam thc pdGdowD mw. Tm the 
filename 'MyLeamd lad click a v e .  SeIect RleVProJect Suneuty horp the pc!l-da\ba mnu. and 
chnqc iht htmjeut ntle IO 'Lessm 4 - RoperCing Rwults'. 




















3. Click CIOSe. Noh bhat she zcauits lor the cunrnt Scenario (fa- SBntariu a&g in the liu box ill 
rhe h b r )  cat be besoasad a1 any 'im by alickiq 1 1 ~  GO bunoa ia the urlbar. d th clicking 
on rbe Raub tab. 
! 
. . 
1Jb *m I. a1 ma Y 4a c. 
1P * 011 11.1 m1* . , hl q 
MI. mb mm mm m t e  * e . v 
a** m r  mto a r  .r,* ,r I ,,a , ; \ 
.re nbm -.I imn roln s 9 sa 
'lwr* S W W P  W N I I  # 1,a i 
em,'. ma *U I)' l ,S I I rl. .i 
IS. nwl irD iU 1,s I . r* ,,I 
em- ar as e r  at* r n t* ... ! 
**f as* m9 *DD .* m, ..~1 ?<, 
UI *a *a w* mm 10 n D.... .. 
nrk an mr r r  n* 4 4,- 
IW* M Is e.4 mn .I a 
UJ* DI+ * l o  -1 W I I  44 ' 1 5  
YL* lPn mn -4 *,* * ..# m, 
U D ~  all a4 rr mr . r r s  -$ 
ma ~ I U  g m  a) w I n ~1 .I' 
1 7 1 m  #In m,4 rr  =.I. m 5 R*. 
w WI ma a1 1," .U. 1," 
*I. nu8 101 11 mil .l.W ,'W ..L*. 
r r c  a m  mm -.T t q m  n n a~ > 
nJr  mn nls r* ms amr .us rs 
9 . N  pl l )P IM a a w  IY a.m. I 
am* r * J l  o n  r r  mn r r a* 
5. €wry elemcnl su, geacnte a repon in the urns gmtnl format, whkh includa &a name et the 
u h l a n d  m m d o  md n Deria of b b l u  d d b i i  tbs element'. asania md mmlb is deal.  
~munfintrhlrrrgmaecprkRImcc~d~~~ing~rb&~thctcpefhd~. T h  
nmc will mixu or erstt inm a wwvsor in Ur exar~ hmxd sen on tfe h e n .  Click t!~e 


















7. When mk DEbRed Repprta rlkleg open& thc elsnmla ssiaMJ from the i h ~ M  view an alres4y 
highlighted for avayt Fmsr *tic dido& you @.in edit tb ehmnt wk&ow tst (hid &OW the Ctrl 
key to &act nwitipk eioo*rr(r h n  the lm), .Id tboa pint tho EepolQI. Uiok thc S h t  oet~on tc 
go to thc SmkcBDa Sct dblg lfw wish to sclscl mltipIc &mmu b w d  m 9omt airctia. you 
csadocb.cbaa C l i c L ~ m r e b m t o t h o B a t . i l e d R ~ d i . I e g .  19ynuwi6h~~snc l i ck  
thc MAt btdDDB to prinl all of& sQWts fbr lbo ~kotdd c h t a .  Clirlr Cancel to a i l  rhc diilo&. 
8. Asorbcr &IC or qmi i  srrileble ir the Ueae?u Results Repon The ekmmw to bc included in this 
repori nr. .dened (hc rwrr. way as UIC damn for the DataiIed Rcpert, except thet Elements 
Rwuih ara rtkcad b m  chc Neprt puM-cloan mew. The lhcwlf i8 a singte npon wwining 
ca!3ul.Ccd d y i h  c c ~ i c o  fur err* of ih e lmmu s e w .  Fran the hemsob Rcrultl Report 
dialog, you em p.& or ~ V P l J i e  the Vii fol q a l m s ) .  The 'them Mltl Repon 
UI~&M dl at rha Wlu c&daccd Pr: thr: ralarrcd ekmmt((s). Select deramkm ro be inchided ia 
this ropcrC awl click Pcn3m lo v im the icou1thg oucpuc. CEM Clsse when you are fmirhed 10 elrit 
sho srcvmwmd the Annlyria RnulU Roport dialog. 
9. S..kcr Sceaario S u m v y  h m  Reporh pdt-down menu. This repoii sqnussrims the 
altrmalivrs and op(luns ~ l c f l ad  in the cbrsocM somado. Clidk Close. 
10. Click tk* R d W  pull.doW~I m u  win and endla tlk Projeer lnvcatoty optien. 1 his repon will 
ten you the tutd nwnbar of eaFk of clmncnl and iht tctal Img& of pipe in the sFvsem. Ctiflc 
Close. 
I I. Fi~mlly, click 1Bc C H  MUISIC~ bulten #a in the t o o k .  A~~umhw btimntin~ c*lculntio~~s 
hod 'rdy bccs run, c ~ i - t h  acpont hated a h  the S&erio Cost, & view would 
geneme i CapiWl Cosi Analysis Report Cliok Ct.sc. 
Tabukr Reportr am an uharr:ly puemtl tool in Wst~rcw). 'Ibae cepom ~e nor oaly gad 
prwmlatien tool& lsy. m also wry bclpful in dnt.n*y and analysis. When data mwt bc entered for a 
I q e n u r a b e r d e l p m m u , c ~ ~ & a f u n o m t d e n l t r i s g t h e d . 1 . a n B c t c d i a r s . n l t ~  
eo- Using dw tabu& Iqw~, e lmam ma 5c ohr+ Wag the gbbd edit twl, or fdierd m 
display only the &id e l a n a h  V.lpes ?ha gt entad into the ubLs rlll bc aamatiully upd~ed in 
&modal. fBe&aadrobenrs.mi!adm-nouly(ksdalradh m ~ ~ ~ w b e u l d a d w  
amovcd, or yar om display dupIilcrtts 0 t h  nme colunur WMI &&rent u n k  The tabular npans can 
save you an eaonnoua mwnt of timinic and e f f . .  
Tshwiar rrpom am d-ic Wta of mluts and calcutaled mula. White colnms m editable 
input values, ud yellow c~luams ar non-sditabb cakh!atcri unlucs. \L'hcn data is e a m d  into a table 
dircctty. the vnlwa in the mad& will k sutomscicaliy updated Thee tables can be printed w cqpied 
inlo a apeadsheet pmmam 
T w  vny pow& feames in thac tphk  are Gbb4J Mi* and FhMI1itg Suppns we ciccida ro 
evaluate horXr w MIVOIC: wghi OF& in rivc yam. .4%umc tlrpt the he k t t a c t a r  for 5-yuy dJ dmilc 
i r o n p i p e d w ~ P m m I 3 ~ t u  12U. 1 ~ b c r c a c c i C i ~ l o g o B v o u & m d ~ r h e p i Q c m u g h n e r l l  
~ u g b t h c h d i v i d o . l p j p c ~ p u r * u l r r t y w h c n d c a l i n g ~ a ~ g y r t a a  btmd,youuilluse 
&fibtdhchircxcrmpkW~t~adthtP~pipo,udhllsegloblcltil~l~~p~~ip 
mu$hncs( on the duEtik he pipea only. 
~Glyd*Stcn.;to; dran ctk p0.U- mcau. w i t  b Sansrio 'P-8 ~d P-9 sa to 200 m' 


















2. 3uausc we want to crealc a new Physicsf Akemstivc, cbeck the box laheld Physical aad click thc 
New bu((M. Name the lrcw Akmtin '5-woM D.I.P.' 4 ctick OK. Click Clerc IO exit tlle 
Alternafive Wer, and .gein to mirth. Scenario Manager and rmm to the drawing pane. 
3. rclpcc tbs T&ies +(ID kom h e  Report p n 4 0 \ ~ 1 1  msna or click the 
on (bc blbsr .  S i s t  UIC PPIpc Report from Ulc; li end click OK. 
4 Click thc Scenario list box and select fhe new Scenario from LC list. Righr-elick b e  M ~ t r r h l  
culunm and echoare F14teflQukk Filter from the pop-up menu. You wsnt to ditphy onty ductik 
iron pips in @lw M e .  To do so. sd !be Column fltd ID hlnorial, rcl IQ Opernor to -. and set 
rhc Valor field to Duccl* Iron. sick OK. 
5.  MOW. wu win r the Global WU tool to modi0, afl ot the roughas w l w  in ehc rshlc. Riybi- 
dlick the Hazen-WllNamr C column and ek.3 Clebal Edit. Selccl Set from the Opu.tlon lk.1 and 
ennr 124 into 8he CUobal UWI box. Click OK. All o f h  wlver ow w m to 120. 
h To deaclivate th. hltcr, tight-click anywhere in ?he dialog and select FUter\R& from thc popup 
nlmu. Click k'a M r ~ o i  the filtn. 
1. You may aim wish m edit a able by d i n g  or movbrg colutimr using lhc Table Manager. Click 
cha Options button al (hc Iop of iht table d i  b x  *nd srtecl Table &lager. $elem the 
Juactiaa Reper( Cro n thc list, hen stick icL Table Mmsg~meat b-. Nmkd ia Ilr Tubk 
Flrnv~nrnt  pu1ldm.n mm then id a K t w  G@II'I €let allours you ID cru:a yrmr o m  mble fmm 
SUM& Any tables you add win b caved fw w with otherpro&cls. For now, click ~ I C  &tit ulilion 


































4. To orwe  8 ptofik view. btl~c1 the Profifinling Oplirn the Tools puH.Jmn~ m u .  or clkk thc 
I- 
 re hutic~i S in ac twltmr. fhis dime & ~ r o ~ r  -p &log. F- UM dialma 
Gbams the .ttriknr. .you wish to profile from the Attribute lin box For this hisLxrmplo, choose 
C.lrr*tad Hydnuk Grde. 
5 .  Nul ,  cliik S-lee! Prom Drawing bullon. The dial* dfaappmn, ad IRc crosshairs ohangs to a 
pck b x  in AulCAD. ClfCk pipor P-I. P-2, P4. P-8, 8 ~ d  P-*: sckcl3ng I c o n l i n w  path. or 
*iWk", thmugt~ .ha ffitwerk. Ri&tlclrek wha11 you an hnishcd (and ~clcct Done ia Stand-Alone). 
7 he m @ a  SIbw dislog rqgeam, wiCk the selwI& stsrms1s appearing, in d m .  in thc list. Ciick 
lhc Prnfib buItBA LO IljaVI chtpfile. 
i ,e,*u: : 00 rma am0 m0 m a  900,s m a  mia am0 m a  e w b .  W ~ R I  a* PIS. WYL 1-1 I 
6. Once cke profile b created. you CM make d j t n t m U  to it# rppm-med, if derinb by clickin# the 
Oottwr buclon ad drcths C n ~ h  OO~OIIS. A d i h  occnr in which wu an c h m  ?be titla. 
scnlina. md line lyves-utod chc k h .  Lcaw cv&hing Yt  to theh8dad~s for 6i8 man;&. 
- .  - - 
and click ~ & c l  to e x i c i  dialog. 
7. When y6u have finished salting up tho graph. it can be prirrtad or oopied to ihe clipboard using the 
bucbms 11 the top of& Plot widow. 
8. Cli& CIasc b exit UIC PIN wiwlw when YOW arc fimd1-d. Click Close ixguia t9 wit the Profile 
Setup dish 
The rontolring IeWc i r  W M A D  enables )(MI tu gt%rfr(~lc vmlouw for mpwliqg mributw s r d ~  IW 
elavolion, ptsrwe, end bybulie p& You can specify tne c o w r  interval. as Wll rr coiw W c  the 
conlorn by indtx v.hrr or rym of mlucr. In this W n .  wc will contour bawl on hytimutie grade 
euerptionr. 
I .  To cmtc r phn rim of tba wa&r d i m h t i o n  system with em~ours, dWt zbc Contour b u m  hfi. 
the Mdbm. ~~ rhs Conwur Mmgar,  chaw C.lc&t$d Hydrwk Gnds fmm ths C o n M u ~  
liat bQa. 
2. C a  a Selsction Sa of clcnmia you will use in conlouring by clicking tbc dllpda i...) button owl 


















3. M n e  your sclectiam set so th.l it con~isw of all j w t i m  in Zone-I. Click 6electUiy 
N I t * r C P ~ c  an do^. Unda Cehmm, sPlcd Zow; far Opmtat; seki I = 1; and for Value. 
seIe*Zo*l. ClkkOKco~tothtgeEation9ctdi.lo& 
4. Nocifo 1h.t &ec&d dr- us m w  highligkd u n k  Awilsbie Ileum. QieL I > 1 to the 
elmmta b the Selected Itam list, md dick OK. Click OK again m exit tk SDkaion Sct Mw8e.r. 
5. S t k d  'COB#- by HGC m iM Selection Sct Est bx, arrd click ldtblizr to update the Minimum 
and MminMB IfGL elnntiaM. Enter an llwaawrt eZ 0.1 m. ancl ar, fnde 1ncr-e-t of 0.2 m 
Make rwl. (hc radio btnlon for Gelor by lndct is mlcctd, nd click OK. 
6. A plaa vitar ofthe wm Bktrlbutim d l  ia o p e d  in R m t e  W o w ,  along wiih conYuum tha 
inbqwlsco bet.%- the e M n x  of the g~kfad ltehva~k UwnpoueBtS. 
7. Tn ww lbc nppcsmnqc of tbe contourin& pnss the Optinns button and c;hooac Smooth 
Con(ann. 
$" 
R Click Clone lo miurn ro the drawing pnne. 
When yeu wnt @ label n W  n d n i r ( (  in lh $Ian view, use 6he Anilo(ah ionwe. With it. yzn, can 
~ ~ ' l t r o l  mluc; nc dim!sysd, how t h y  art? Irbkkd, Pud h w  twits are mg!w& .fw *this eunpie, 
w will mnomm* nl lbc j& and ttow and dooily in ep ipc t .  
I .  C k k  h BmWa Anw4Ilon wtim I0f.ttd in ihe Tmls pull4omr menu or cCik tho Annotltkn 
2. S e l a  the yau wirt co umamc. In Pis we will add t ~ ~ i a t i o n  to ihe pcessw 


















3. 'Ibc aext drab allows ya, IO chdosc the atlributu you wish to antdate for (a .speciT!ed elcment 
lk AWhtta  m h  is used tot selectinn chc acm3ute vou wid like to annotate. The 
lksk is a tmlatc of how the .mnomtion will a p h  on the h c r  The *6v and %u options arc 
added to d i i l j  ad cmtd 9 s  wrrZuG and units &W with the attribute. Thc F r d w  column 
show an oxanqk of the h a 8  with values for thc hriableo. Por this uuapte. LVG Mill add 
4. in UK A& mw of clu utribua mlum selec~ D m n d  (Calculrtcd) fmm chc list ard click Next. 
Add Dischsrge and Vetoday Velodtytionr Tw dn pipes ki chc uame ntslmar and click Next. 
5.  The bnnl d i d h  d Of AmoWbn W W  & ~ r m b  a summy where .pou can &ck year 
amrowions If &em am uly Crron, click thc Bark button l o p  b s o L ~ ~ &  in the wizard and nake 
any nccm8ry dI6r.p. mi Rnkhed. 
6. The dta- will mw display lll of GIG n ~ i o m .  You rm~ cpy dm&g the propain of an 
skmeut a81 raakdating. The asnaubions wiIl update updaleomrtidly to t c d ~  any chsngcr io cbe 
- 
-nand aub m h4ove ur SaeIch. A ! m o l y .  you could go ba;li imo chc An.at.fkm Wlurd, d 
~bbmisn ar ranwe Lhe Ma& Irbels A t h ~ d  anlh is to decrease me Atmo(ptlrrm Helrht. This 
-. 
ep~ion is fwd under the Drawlag a 5  in rhc ~ o o k \ c h ~ t f ~ n r  m u .  
8. if you wish to &me Uke ~eHYoa6.  click the Anlracatihn f eu lh  atdon, tad adit& may dmcked 
Inre. C!'?k Nut, anl then Finhhod. 
You am also nvicv caul& in ths plu, view by wlor Mding elements based on atbibuccs or mluc 
ranger. 


















2. Thc Color Coding dialog ollow you tn se( the color coding Tor linlts. d c ~ ,  or bolh. We will calar 
code by d i m t u  (link altribute) mnd p r r s ~  (node & b e )  m this exhmple. Click Ik Link tab. 
nad rrom tk Calw Cdinc list box. rclccl the D l a w e r  attribute. In ihc tabk, enlcr vnlucs of 150. 
Z I ~ ,  and IIOOC) nun with wim of& btuc. and grren, r q ~ t i v t l y .  
3. Nmn, click !he Xa& wb, and s&at Prtslure from che Iii box. ClioL (he Cabwl-te Range bunon 
to pt the miniriwt, mc mubum vahm for rhe variable displayed at rhe top of the dialog. Then 
click the Inlflrfipc butten a d  chc model will sclcct & color ceding mges in tk table 
aucomalically. Finally. click OK w g e w t e  the Cclw Coding. 
a 4. We can a .Legends to che ?mwiag by cFiing the Insert L e g e n d L  bmoa. choosing the Link 
bgcad or No& Legend op'ieq rad clieking ~ y w h n e  on thf drawing spree to plvce the legend. 


















5. Coloz d 3 g  is &namk thnc ;6, it upds1Cd mtomt4talSy a~ yo. ?.tima inamml Dr Scanmo 
using thc fist is( bmcese the ihwrsl pane. Notice IW M voll a& h m  ihs Aest Scemio to 'P- 
esson 5 - Automated Fire M w  Analysis 
One of thc primmy goak of s ww d i i l i e n  ayatm is 4s piwide . J Q I  rapcity to &ht Rm. 
WrslerCAD'~amsnralaQfiEcBow+acsabccscdmdanrmirrid&er)ntcmosllnaar~firrrlour 
&&~w&ikemigginib8C1Sinia*nn~EMlacnhlb FiiIlows~aabLEolnpPrcdTorallnodcsin 
dke scystem, or you can d c  a J ~ ~ ~ Y ~ I N I  rst d a i n g  dspodfie nodm w k  you wish ro avaElable 
flw. 
Fin Aowr are complced by i W v o l y  .oriipiri$ &man& mB computing yshrm p m m .  nK murial 
& ~ ~ b ~ d . F a a a d r o r w d e ~ c f i a c k s t b C I r u r d a l . ~ g m a c e i T a l I ~ e c a u w i m s  
arsmclahtldomand **CF*Esignrm-.nd.11-&-rtw-prrraun~ifa 
c o m m i n ~  is viotated. Itemtiom continue until ilm comrdm ace IW. or MW the ~~ number of 
i!aPstioos i a  reached. 
The p q o s e  ofthis wu@c is u, walk yuu chmugh sW@ to crate, alcu1.t~ and m m f p  a fuc h w  
rcnuio. This l a o n  againuse Q d i a r k h  systom tiam hpeviovs losronr. 
I. S t n w u a C 1 U ) w d ~ b h k ' ~ : f o d i p t h ~ w t r r a \ L r o a o W , l d s r .  aF,i£you 
hawprtvb~~krcdh3m4,gouanwpur'Myieaar3'orhd~tik. 
Saka PreJeet kmmwy b the FsOe nteaq 4 &mgc the title of ths pmjw to 'Laran 5-+ire 
Row ha+$'. Ukk OK. 
.411ernariv+ moving that d u d .  Sekcc hndpkWknadrn h the pilldm menu and 
click thc Dcmed tub Higbligtd 'A- Daily with 2MX) Ymin rim Flow', lad click Dqliute. 
4 Y w  will now see ihe helmand l\kr;lstivc 'Cqy  dfAv~a8ge W i  with Z W  Ehain Fice Row' in the 
Ita. HigMi&l it and rJkk the R r ~ m  tWQ~lli 1BCEIImelkiq hbmtive 'Bat-Avnsg~ MY. 
tho B ~ s e  - drily A R u m t h  rt;d s r k u h ~  DnpUatz UightcW tbe Demud column, 
and sclea Clebsl edit. Sa tho Oparck to mui~iply. $d co(or 8 value of 1.5. Click OK. 
6. Click CIQIL co mil &e nnsv D a m d  Al- md Raum. this Mta~~l iw 'Max. W. Rea. 
disk PPlrc mew tllb in the h&erwUve Manager. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
